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ABSTRACT

This paper describes the functional design of a pool and weir
fishway having 54 pools and the accessories required to enable Atlantic
salmon to ascend a head difference of 33.44 meters (109.7 feet). The
facilities are proposed for a site on the Nepisiguit River near the
City of Bathurst in the northeast corner of New Brunswick. Nepisiguit
River encompasses the fourth largest drainage area in the province.

It is estimated that up to 25,000 Atlantic salmon can be produced from
this system annually.

In addition to describing the major features of the fishway design
itself and how it fits into the site, the author 'also provides details
of the functional aspects of the fish trapping facilities and design of
the biological evaluation building associated with Pool 51 near the top

end of the fishway.



INTRODUCTION

For many years staff from the Department of Fisheries and Oceans,
Resource Branch, located in Halifax have been studying all of the major
rivers in the Maritime Provinces for the purpose of Atlantic salmon
enhancement in the Region. One of the most promising sites to be
identified has been the Nepisiguit River which flows into Chaleur Bay.
Eighty percent of this system has always been inaccessible to anadromous
fish because of a natural waterfalls 29 kilometers (18 miles) upstream
from the head of tide. In 1919, construction of a concrete dam and
power station was completed by Consolidated Bathurst Pulp and Paper
Company around the top rim of the very .rugged natural falls, cut out of
the volcanic rock formation at this location in the river. The electrical
energy produced from these turbines has been used for the manufacture
of pulp and paper in the plant at Bathurst. The company name was changed
in 1979 to Consolidated-Bathurst Incorporated.

After considering the various alternatives (described briefly else-
where in this paper) for passing fish upstream of this major barrier, it
was decided to proceed with the design of a conventional pool and weir

type fishway.



NEPISIGUIT RIVER SYSTEM:

Nepisiguit River originates in north-central Neu Brunswick in-
Rest1gouche County and flows in an easter]y direction through North-
'umberland County and north- easter]y through G]oucester County The
‘itota] meander ‘length is 140 km (87 m11es), it empt1es into Nep1s1gu1t
“Bay on the south shore of the Bay of Chaleur. The river has a dra1nage -
basin of 2330 km? (900 sq.mi.) which is the fourth’largest matershed'im
~New BrUnswick,(see Figurer1)} Lakes jn,the]headwatensdare small and
few in number, the river.déscends.on'a moderately steep.gradient>averagjng
- about 7.3 meters (24 feet) per mile, This gradient is quite uniformfand
_regulan exoept for a few rough sections-in the loweh 30 km of the main o
stem wh1ch conta1ns a couple of sets of rap1ds and a sma]] falls. EXcebtv
for the main faT]s proposed for deve]opment of f1sh passage fac1]1t1es,f
no other maJor barr1ers to salmon m1grat1on ‘have been 1dent1f1ed on:
‘-the system » »

Most of the- terr1tory through which the r1ver f]ows is heav11y
fforested with hardwood and coniferous trees Much of the top end of -
the system is quite 1naccess1b1e to the genera] pub]tc A reTative]y )
small amount of res1dent1a1 and commerc1a] deve]opment ex1sts 1n the -
-,1ower reaches of the system Mining and pu]p and paper 1ndustr1es have - -
ex1sted in the area since the early 1900's. The water qua]lty does notg
appear to have been harmed by activities in the watershed area, except )
u’for a couple of 1oca11zed d1scharges from mining s1tes wh1ch has been V

:1arge1y brought under control. Heavy meta]s, such as 1ron 1ead zinc .
~Vand si1yer, have been mined in 11m1ted_amounts near streams in the
l]ouer third of the watershed. A couple of mines anetsttll active in

_“the area.
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- POWER STATION AND SITE

A power stat1on dam was comp]eted about 1919 around the top rim of
the natural falls on Nepisiguit River 33.5° k1]ometers (21 m11es) upstream
-from the mouth of the river. The site is located 30 ki]ometers.(18.5P
m11es) by road from the city of Bathurst (see Figure 1). The power
tistat1on was bu11t for the purpose of supplying e]ectr1ca1 energy to the

Consolidated Bathurst L1m1ted (as of 1979, Consolidated Bathurst
..Incorporated) pulp and paper plant at Bathurst. '

Two'geherators were originally installed with a third uhit added"
at the north end of the station~about ten years 1ater. Each ot the
three units is rated at 3600 KVA. Any excess power 1s ‘supplied to the
New Brunsw1ck E]ectr1c Power Commission for general d1str1but1on Alt
three un1tS<are operat1ng in the spring and fall, during the summer
there is on]y suff1c1ent water to operate one or two generators When -
the turb1nes are operating at full capac1ty the tota] flow pa551ng throughA
the power station is 45.3 m¥/sec (1600 cfs), each turbine has a tota] |
capacity of about 15.0 m3/sec (530 cfs).

The Nepisiguit Rtver at:the site flows approximateTytwest_to east
through a narrow rock gorge, approximately 25 meters wide‘and-26 Meters
Adeep.: Just above the main pool where the power stat1on d1scharges, there:
-is a natural falls some 24 meters in height, at the top of whlch is .
constructed a concrete gravity dam approx1mate]y 12 meters high.- The:'
: power house is Tocated on the true Teft bank (facing downstream) of
the r1ver at the base of the fa]]s The falls 1tse1f cons1sts of
approx1mate1y ab meter vert1ca1 drop at the base, above wh1ch is a
| pool some 55 meters in length in a very narrow rock gorge. Above this-
poo] the falls rises on a slope of about one vertical to two hor1zonta1

to the base of the dam



. Nepisiguit Falls is located at the northerh end of the Miramichi

Highlands, an 80 kilometer wide belt of. strongly folded sed1mentary and

- vo]can1c rocks intruded by granite, wh1ch trends north- north eastwards

“through the centre of the Province. At the Fa]]s,-the bedrock is a
: greeniéh grey Augen‘schist Itlis a strong crysta]]{ne roCk of volcanic
or1g1n and is of M1dd1e 0rdov1c1an age, be]ong1ng to the Tetagouche Group;
Just upstream of the existing dam and 500 meters or.’so downstream of it,
“the rock type changes from sch1st to sed1ment§ry greywache and slates but
the entire fish passage facilities wou]d‘be §6ﬁs£ructea'in thé'Augen |

schist rock formation.



HYDROLOGY

Nepisiguit River has a total drainage area of

The drainage area above the Grand Falls power stati

2330 km? (200 sq.mi.).
on is 1844 km? (712

sq.mi.). River flows at the power station have been measured by a

gauging étatipn since 1924, for the fifty years of
posal average monthly flows were determined as foll

in m3/s):

Jan Feb Mar Apr May Jun Jul  Aug

records at our dis-

ows (data expressed

_Sep Oct  Nov Dec

Min. 11.6 9.1 8.1 14.8 63.7 28.9 16.4 10.6 10.2 13.0 ‘16.5 13.1

Mean 16.2 12.2 12.5 52.9 133.9 53.4 27.3 18.7 17.2 23.1 31.3 241

Max. 24.8 23.5 24.5 149.8 237.7 99.6 49.5 38.7

These flows give us an indication of the varia
month, as well as the normal range of extremes to b
Flood flows for three return frequencies were

Limited and related to tailrace elevations, the dat

37.8 "49.8 63.9 48.2

bility of runoff by
e expected.
estimated by ADI

a is as follows:

N\

Expected
. Tailrace
Return Range of Flood Elevations
Frequency Flows (m3/s) (in meters)
1: 2 yr. 255 - 315 76.5
1: 20 yr. 455 - 650 79 )
1:200 yr. 595 - 880 81

Low flow probabilities for the river at Grand

below (this is also from ADI Limited data):

Fa]]s are as tabulated



Estimated

o ‘Tailrace
Recurrence Duration : Elevations
Intérval (days) _ Flowm?/s " (m)

25 yr. - 1 3.2 71.0
100 yr. 1 . 2.5 71.0
100 yr. 7 4 7.1
100 yr. 30 R 71.14

During. the upstream fish migration season (i.e., June - November),'
the head pond is eXpected to fluctuate between 104.5.and 105.5 meters
at the fishway exit, and the tailrace-is expected to fluctuate between
71.3 and 72l5 meters at the fishway entrance. The normal elevations for
ubstream fish passagé being 105.22 and 71.78 meterS'respective]y.'

Figure 2 shows the percent of time equalled or exceeded for any
given water ]éve]s in the headpond or tailrace. These curves are based
on recorded data between June 1 and November 30 for the period 1960-69

inclusive, this being the most'reliable information available.
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FISHERIES POTENTIAL

- .
1

Nepisiguit River is probably the most promising rirer tn the Maritiﬁe
Provinces'for sa1mon ehhancement due to its Targe_Size, re]étive]y good
water qua]ity-and exéeptiona]]y'good'spawning and rearing areas. At
present, about 80% of the system 1s‘1naccessible%to anadromous fish
' because of the barrier at Grand Fa]1s B There are very few lakes of any
significant size on this watershed, therefore the potent1a] for a]ew1ves )
is small. The major effort for enhancement of the f1sher1es resource
on th1s system is d1rected toward Atlantic salmon Th1s does not preclude
; expansion of other spec1es of anadromous fish such as.sea run trout and
alewives. | o hh | _

A survey done by G. Turner.ih 1969 showed the tota] stream Tength
to be 378 km (230.6 mi),'the'spawning and rearfng areas forlsa]mon being:

1,068,622 m2 and 9,753,524 m? respectively. - |
z " The tota1 product1on potent1a1 of Nep1s1gu1t River above the obstruct1on"
is 25 000 adu]t salmon. The harvestab]e product1on potent1a1 of the system -
is set1mated at 20, 500 adult fish, with a spawn1ng escapement requ1rement
of 4,500 f1sh.. It is projected that 17,500 adults (7,100_gr1lse and 10,400
2¥sea—winter‘sa1mon) will be available forvharrest‘ih the Marttime fishery.
In addition, it is projected that 4,500 adults (3,_ooo ]-séa—hin_ter and
1,500 2-sea-wihter) could be harvested tn_the Nehfoundiano fishery. o
Should they not be harvested in the Newfound]énd-fishery, rough1y the-same h.
weight of fish would then be available for harvest-ih Maritime fisheries. |

_The main cultured stage'to be uti]tzeo ih the project wouid.be fall -
finQer]ihgs; aithough it 1is assumed a few«smolts’(IOQOOO) would be released
_ annually into this system.: Assuming thatffisheries'can be maintained
during the ehhancement phase at 50% of‘that which the.system‘shou1d'be K

able to support once it is producing»at fu]i production, it is'projected o
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that 70,000 smolts and 7.0 million hatchery-reared fa]]'fingef]ings-wi]1
be required to fully colonize the system. The fingerlings stocks would
be seeded over a 7-year period. The fingerling salmon and smolts would
be produced at Charlo and Miramichi hatcheries in Northeastern New

Brunswick.

Timing of the Migrations

The adult salmon begin their upstream migration at this 16cation in
July and a late run'extendsAinto October. Two peaks would be expected to
occur at the new fishway about Tate July and again in early October.

Downstream migrations would be expected to commence in April ahd

extend through June. Kelts returning to sea would Tead the Way and complete

-their descent by Tate May, smolt would move out between ear1y>May and the

end of June.

Cost Benefits

A detailed costs benefit analysis has not been comp]eted.r However,-
preliminary estfmates have been quite favourable for development of the
salmon potential of Nepisiguit River. The:estimated potential harvest
per year could reach 20,500 fish when the system is fully developed.

Using an.average weight of 3.17 kilograms (7 pounds) per salmon, this

would yield a total weight of 64,990 kilograms (143,500 pounds).
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PROPOSED UPSTREAM FISH PASSAGE FACILITIES

Rationale for Se1ection and Location of FishWay_

During the past ten or so years, the Resource Branch has considered
a number qf alternatives for further devé]oping the salmon potential of .
Nepisiguit RiVer. For example, the feasibility of establishing a trucking
and trapping facility at one of four possib1é 10cations, name]yi Grand
Falls (the power station site), Pabineau Falls, Chain Rock Rapids and‘Midd]e‘
Landing Rapids have been éonsidered. Comparab]e capital cost estimates
were determined for constructﬁon of trapping and trucking or trapping
and hoisting at Grand Falls or trapping and trucking further downstream.
Downstream sites have the additional problem of separation of stocks
destined for the areas above and below the obstruction. Also, construction
of a barrief dam would fesu]t in further delays for fish and increase the .
opportunity for poaching and cause flooding of private Tands. | |
More recently, two final alternatives were examined and apprdved,
for a final feasibility study. -They'were: trépping and trucking or
“trapping and hoisting at Grand Falls, versus ‘a conventional fishway at this
1ocation. Finally, when considering the long term requirements for high
maintenance and high opefating.costs for a trucking and trapping facility,
it was decided to proceed with the design of a conventional fishway at'
the power station site. The conventional fishway alternative has |
~basically no operating cost and no manpower requirements. In addition,
this type of faci]ity‘is extremely reliable because ft.ié not éubject
to mechanical or electrical breakdown. See ‘Figure 3 for overall layout.
Positioning of the fishway entrance is one of the most important
considerations in designing any upstream fish passage facility and is

normally the.starting point in determining the most desirable route for
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-+ the fishway. Observations of salmon reaching Grand Falls just below the

power station over the years, strongly indicate that fish normally hold
up along a rock ledge outside of the power station canal and just below

a 5 meter falls on the former main flowage of the river. Continuous
leakage through the dam provides a good attraction flow to the uppermost
point in the tajlrace pool. The shoreline on the true right bank of

the river (across from the power station discharge) is nicely indented so
as to provide a protected entrance for a fishway. The identation of

this shoreline would allow a fishway entrance to be set back clear of the
major portion of the high spring flows cascading through the narrow
gorge. Also, during normal water conditiqns flow from the fishway would
be quite pronounced cqming from this relatively quiet small bay area.

Two other factors which support placing the fishway on the shoreline
opposite the power station side of the river are: there would be less
rock excavation, and with extensive blasting required the extra distance
from the power station and the dam itself minimize the possibility of
damage to existing structures at the site.

The most economical and practical route for the remainder of the
fishway and its exit into the headpond was selected. The fishway will
exit through the last span of the bridge and stoplog section which is
4.9 meters wide and is not required for release of flood flows.

The site is covered with a medium dense forest of relatively low
growth due to the limited amount of topsoil and overburden available.
Along the Tlower portion of the fishway rock outcrop is very evident, and

along the top half there is between 1.5 and 3 meters of overburden.
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One factor which could affect the proposed fisheries development
project on Nepisiguit River is a feasibility study initiated recently
by owners of the Grand Falls Power Station for further hydroelectric

power generation on the river.
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Functional Design of Facilities

a) Pool and Weir Fishway

In recent years, the Department has found that poe& and weir fishways
are the most suitable type for most locations and in many cases they are
more acceptable to more species of fish than are verfical-slot or denil
type fishways. Since the total head to be ascended at Nepﬁsiguit Falls
is unusually high, measuring 33.44 meters (109.7 feet), it was found ‘
desirable (to reduce costs by reducing the required number of pools) and
practical (because the potentia] above the dam is almost totally for
production of Atlantic sa]mon), to use greater than normal head drops
between the  fishway pools. A new fishway with 610 mm drops between pools
was successfully evaluated on the Liscomb River in Nova Scotia during ]979
when it passed over 500 salmon in the firet year of operation. The
“ final design—ellows for a total of 54 baffles, with normal drops between
consecutive pools of 6#6.5 mm (2.02  feet). A larger drop can be created
at baffle number 1 since this notch is narrower than the rest. and is
equipped with adjustable stop]ogs. This provision will assist fish finding
the fishway entrance, the drop there will normai1y be 770 mm (2.53 feet).
_Flow through the entrance baffle will also be deeper than for the standard
sloping apron weirs e]sewhere in the fishway, which will allow fish to
enter the fishway et a greater depth than would. otherwise'be the case.

See Figure 4 for deta11s of the f1shway entrance

The total length of the fishway will be 320 meters (1050 feet), it will
be 5 meters wide (this width is needed to adequately accommodate excavationi
equipment during construciion). The normal pool size is b meters wide
by 5.5 meters long and the pools will have an average water depth of

1.37 meters. Three rest'poo1s have been provided at a»spacing of every

14th pool, they are approximately square measuring about 8.695 meters.
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CONCRETE BAFFLE

DETAILS OF TYPICAL POOL . CONFIGURATION

per side. These 1arger pools, in addition t1 providing good rest areas

for ascending fish, will also prov1de much needed turning space for con- :

struction equ1pment~ See Figure 5 for pool sizes and'assoc1ated deta1]s
The fishway was designed to operate on a norma] flow of 1.132 m3/sec
(40 cfs). It was felt that the f1shway should pass a. f]ow at least equal
to the leakage flow pass1ng over the adjacent sma]] falls to which they .'
"are natura]]y attracted. Also, since th1s is a very ]arge f1shway
required to pass a 1arge run of salmon, 1t was dec1ded that the f]ow -

shou]d be two or three ‘times that for normal f1shways in the-Reg1on.
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The kinetic energy generated by the design flow in dropping from pool

to pool can be calculated as follows:

K.E. = Jmem expressed in horsepower

where Q = 40 cfs
62.4 1b/cu.ft.

=
1]

2.02 feet

-
I

_ 40 (62.4) 2.02 _
= 550 %.1F Hi.ps

For pool and weir fishways, the Department has found that a minimum of
125 cu.ft. of water volume is required per horsepower of kinetic energy
generated to adequately absorb the energy and to control excessive
turbulence within each pool, so that there is no carry-over of velocity
or turbulence to pools below. Using this criterion the required pool
volume for this fishway is 9.17 x 125 = 1146.25 cu.ft. The net pool
volume in fact is 1256 cu.ft., which provides a small safety factor.
Three different notch widths occur throughout the fishway for
passing the design flow of 1.132 m?*/s. In the four top baffles not all
the flow is passed through the notches which are stoplogged to the floor.
By removal of stoplogs in these baffles, the fishway can be operated at
headpond Tevels 2.5 meters below normal, which is required occasionally
for power station maintenance purposes. These notches are 1.2 meters wide.
This is the case also for baffle #2 at the Tower end of the fishway. The
remaining baffles, except for baffle #1, spill full width but the major
portion of the flow is via the notches. These notches are 1.05 meters
wide and they have sloping aprons just across the thickness of the
baffles. The overspill depth across the full width of these baffles

will be 55 mm. See Figure 6 for typical baffle and notch sizes.
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TYPICAL BAFFLE DETAILS

.FIGURE 6.

_4The entrance baff]e is narrower (i.e.; 900 mm) than the remaining baffles
in order to create extra head and to increase the velocity of outflow at
the entrance for the burpose of more readily attracting fhe fish ihto-the
fishway shoufd these provisions be needed. In addition to f]bw in the
notches and the.overspill for 48 5f the 54 baffles, a small amount of .
the 1;]32 m3/s-w{11 péss through a 200 mm diameter orifice at the floor .

. of all but the top baffle. This flow has been calculated toibe about

[
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10.066 m¥/s (2.3 cfs).
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most of 1its length. At -
: DETAILS OF FISHWAY EXIT AND FLOW CONTROL

the bottom of the excavation FIGURE 7

a channel 5 meters wide by

4 meters deép will be prepared

for installation of concrete baffles. The side s]opés of the rock
excavation vary depending on the joint sets and strike gr_dip‘of the
formations. The side slopes on.the fishway channel are vertical on one
face:and at a slope of 1 horizontal to 4 vertical on the other fqée
gene?a]jy. Then along both sides of the fishway the‘rock is benchedA

horizontally 1.5 meters in most areas. This is for access purposes for

c]eéning out and maintaining fishway pools as well as to provide a ledge

~to catch falling rock after construction is completed. From these ledges,

the rock cut is on a slope of 1 to 4 on one side and 1.to 1.6 on the other
s1de genera]]y to the rock surface or to the overburden. Rock slopes
will be reinforced by installation of rock bolts at a spacing of about

2.25 meters as determined as excavation proceeds downward.

HEADPOND
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O I T SO% S

-t -~ b)Fish Trap and'Bi610gy Building with Fish Hand]ing F$c1]1t1es

W lais

vu,fruuwbeLum-wAutrap to -be ‘made*from*steel” grating wi11'Be”106&%Ed]7h?b651uh3%52%
51. This pool has been enlarged to accommodate the 3.5 m long by 3.0 m |
wide trap, pTus a significant portion of the b1o]ogy building. Fish can
be bypassed around the trap and the e]evation area by way of a second _
weir in baffle 51. The other weir will be used to bring fish into‘the_
trap. This weirAis located quite close to the fishway wa]i and just
downstream of the baffle where fish are expected to gather before entering
the trap. As a public attraction, it wés decided to-provide a window in
the sidewall of the fishway at this Jlocation. The trap will beloperated
by an overhead electric hoist. The entrance funnel is 1.05-m long and it
tapers from a width of 1.28 m to a clear 6pening df 0.22 m on the upstréam
end. The floor of the trap 1s's1oping to the upstream end, it also slopes
from sides in towards the centef. These features Were designed to provide
a simple yet positive»method for getting,fisﬁ out of the trap and into the
handling facility. 7

A Bui]ding 5.5 m by 6.6 m will house the fish handling and evaluation

activities. Fish enter the bui]ding-inAa stream of water .03 m3/s (1 cfs)‘
fed through a fiberglass flume from the trapping area. The‘water supply
is fed into the building by gravity from“én upper pool in the -fishway.
There the fish are evaluated and sorted. Fish then exit into either a
round holding tank for collecting broodstock or they are returﬁed to the
fishway for escapement to the headwaters of the rfvér. Water enters the
broodstock holding tank via a water chiller. which is to maintain the
temperature.of incoming water at or below 15°C (60°F).

Details of facilities described brieny above are shown in Figure 8.
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DOWNSTREAM FISH PASSAGE CONSIDERATIONS

Upstream fish passage facilities can be rendered ineffective if

care is not taken to ensure the safe .downstream escapement of juvenile
and spent adult fish. At Nepisiguit Falls, studies are being conducted ~
to determine the mortality rate for smolt paseing thrqugh'the turbines, |
over various selected portjons of the spillway, and through the flood '

- control gates. These studies wiJ]la]so indicate the preferred routes and
possible collection points in the headpond for fish moving seaward during
spring and eaf]y summer. The smolts are the result of fry and fingerlings |
which were stocked over the past few years, as well as hatchery smolts

released for test purposes.
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Exper1ments will be conducted by Branch staff dur1ng the spring
of 1980 in an effort to deve]op suitable downstream fish passage facilities.
Work will con$1st of: _ |

a) Simulating conditions at the top end of the proposed fishway to
determine if smolt wi]]Ain fact choose to use the upstream fish
passage route on their seaward journey.

b) Develop a surface outlet at the existing stop-logged opening
adjacent to tHe turbine intake screens. This open1ng has been
used in the past for passing logs and debris which collect along
the bar screens at the most downstream ]ocation in the power
canal.

Both of the above experimental facilities will be equ1pped with
overflow type weirs and fish traps. The monitoring program will try to
determine the movement patterns of semiewi1d smolt and their natural
choice of routing as they approach the power station. 'Sonic tagging
will also be used as a further aid in monitoring downétream migrents
past the power station site.

The stock which will be available during the spring of 1980 are the
result of Stocking 168,000 hatchery reared fall fingerlings in the head-
waters in 1978, plus the planned release in the early spring‘of 1980 of

about 10,000 hatchery smolt above the power station.
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PLANNED PROGRAM

The Department is currently in the planning stage bf a major

Atlantic Salmon Enhancement Program for the Maritime Provinces. We

expect that planning for the program can be completed by the end of

1980/81 fiscal year. The Nepisiguit Grand Falls fishway with an esti-

mated cost of 1.5 million dollars is one of the components of the overall

enhancement program.
The decision to proceed with construction of upstream fish passage
facilities hinges on three factors:

(1) The magnitude of the downstream fish passage problem which is being
investigated by biological staff, and the associated costs for
facilities that may be required.

(2) The further development of the river's hydro potential, the feasibility
of which is currently being investigated by consultants for Consolidated
Bathurst Incorporated.

(3) Finalization of the socio-economic analysis of the potential of the
river.

An appropriate stocking program will be developed when needed and

the timing coordinated with the resolution of the factors referred to

above, which must preceed actual construction.

Tables 1 and 2 at the end of this paper provide a "List of Quantities"”
and a "Construction Schedule" for use in tendering and to assist with

phasing of construction.
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NEPISIGUIT FALLS FISH .PASSAGE FACILITIES

]

"List of Quantities"

Item v
No. Description Unit Quantity
1 Clear & Grubb Ha 1
2 Common Excavation K 7,877
3 Solid Rock Excavation - m3 45,757
4 gi?ﬁl%ﬁlgg of Existing LS. | LS.

Dewatering ~L.S. L.S.
Borrow A
Subbase m? 120
Base m3 75
Perforated drain m? 10
Pipe m® 100
Wall m® 100
7 Reinforcing Steel Kg 56,100
8  Cast in Place Concrete m? 1,349
9 Rock Bolts . :
25 mm x 6000 ea 37
25 mm x 4500 ea 29 _
25 mm x 4500 + ext ea | '
25 mn x 3500 + ext ea
35 mm x 7500 + ext ea
10 Drainage Piping _ 4
600 P me, 36
. 150 9 m3 53
11 Miscellaneous Metals L.S. L.S.
12 Stoplogs m3 2
13 Biology Building L.S. L.S.
14 Access Bridge L.S. L.s.
15 Mechanical L.S. L.S.
16 Equipment L.S. L.S.
17 Electrical L.S. L.S.
18 Asphaltic Concrete

TABLE 1.

m? 485



NEPISIGUIT FALLS
FISH PASSAGE FACILITIES
"CONSTRUCTION SCHEDULE"

TIME IN MONTHS

Phases

Item il 11 Description 1 2 3 4 5 6 7 8

1 4 Clear & Grubb —_—

2 v Common Excavation —

X, v S.R. Excavation —

4 v Demolition e

% v 4 Dewater

6 v Borrow —

7 v Re-Steel P

8 v C.I.P. Concrete SO (SRS . SO

9 v Rx. Bolts

10 v Drainage Piping T

11 vV Misc. Metals

12 v Stoplogs

13 v Biol. Bldg. I

14 v Access Bridge PRS—

15 vV Mechanical A

16 vV Equipment L
17 Y Electrical OGS -
18 v Asphalt Concrete |

TABLE 2.

8¢



